In this paper, David Olds and Harriet Kitzman review the results of the experi-
H ome visiting to pregnant women and parents of young children is a strategy that has caught the imagination of policy and program planners concerned with the improvement of maternal and child health. As described in the Analysis in this journal issue, commissions, expert panels, the General Accounting Office, and others have all recommended home visiting to improve the outcomes of pregnancy, to reduce the rates of infant morbidity and mortality and of child abuse, and to promote child development.
l-7 Many states have begun to increase their support of home visiting services through a variety of Medicaid service categories. 7 To what extent, however, does the evidence of the effectiveness of home visiting support this surge of interest?
Scope of the Article
In this article, we review randomized trials of home visiting programs that were aimed at reducing the rates of preterm delivery and low birth weight, and promoting the health and development of parents and young children (from birth to about three years of age). Studies where the prevention of health and developmental problems was not the aim of the service are not included. We examine all randomized trials published in English and their associated cost-benefit studies identified through computerized searches of the Medline and Psychological Abstracts systems from 1967 through 1992. In a few instances, we augmented this search with book chapters and reports of trials not published in journals. When a study included both randomized and nonrandomized comparisons, we considered only the contrasts that were based on random assignment. Similarly, when a study included tests of other types of interventions in the same trial, we considered only the test of home visiting. When a single program produced more than one publication, we treated it as a single study and considered the reports as cumulative.
Many home visiting services are offered in conjunction with hospital-or center-based programs. Examples of these are the recently completed Infant Health and Development Program 8 and the Perry Preschool Program. 9 We reviewed studies of center-based plus home visiting programs only when the design allowed us to separate the effects of the two types of service or when the hospitalor center-based service was judged to be of minor consequence in relation to the home-based program.
Organization of Review
We have divided the review into five major sections. The first examines evidence of studies of prenatal programs aimed at preventing preterm delivery and low birth weight. The second reviews studies of programs designed to improve the health and development of low birth weight or preterm infants and their parents. The third looks at studies of programs established to enhance the well-being of children from families at social or economic risk. The fourth section examines the small number of trials of programs designed for parents and children where the child has a developmental disability or chronic disease. The final section covers those few studies that evaluated program costs and savings which result from averted use of other services and increases in government tax revenues resulting from improvements in parent and child well-being.
Evaluating Home Visiting Programs
We focused this review on randomized trials because these studies, when adequately designed and conducted, produce substantially better estimates of program effects than do estimates derived from other types of research. The principal advantage of randomized trials is that they allow unbiased estimates of program effect by creating home-visited and control groups that are essentially equivalent prior to the provision of the home visiting service. By comparing the home-visited and control groups on the outcome of interest at the end of the study, the investigator can determine with a specified degree of statistical confidence the extent to which the differ- Nevertheless, randomized trials, like all clinical research carried out in field settings, are fraught with challenges that must be addressed to obtain scientifically credible results. 10 Some of the more common methodologic problems that we address in this review include (1) failure to include in the measurement plan theoretically relevant intervening outcomes (for example, maternal smoking during pregnancy) which could explain how the program affects the primary outcome of interest (such as birth weight); (2) failure to include measures of program implementation (for example, number, content, and quality of visits) which might help explain whether the lack of program effect was because the underlying assumptions were incorrect or because the program was not carried out as planned; (3) different opportunities for the home-visited versus control group to be identified with particular outcomes, leading to observed differences in outcome between the two groups which are not a reflection of the true rates of occurrence; (4) the conduct of many statistical tests and overstatement of the importance of isolated effects that may reflect chance findings; (5) differential dropout rates between the visited and control groups over the course of the experiment, which lead to questions about the equivalence of the groups on which final assessments are carried out; and (6) the overinterpretation of small effects that are of limited clinical significance.
Program Characteristics
The studies are described, for the most part, in Tables 2-4 rather than in the text. The tables characterize several important aspects of the programs, including program content; service provider; initiation, termination, frequency, and implementa-the field in which they worked. We have tion of services; and design and outcomes preserved the investigators' characof the study.
terizations of the service providers in the Program Content tables but have indicated when the credentials of the visitors were higher than The home visiting programs we reviewed vary greatly in content. Table 1 Tables 2-4 ). The program elesupervision of home visitors.) ments can be summarized according to Initiation, Termination, Implewhether they focus on improving some mentation, and Frequency aspect of parental behavior (for example, of Visitation through parent education or through the promotion of maternal health-related behavior or cognitive stimulation of the child); providing informal or formal social support (for example, instrumental or emotional support provided by the home visitor, linkage of families with needed services); or improving maternal life-course development (for example, by helping women complete their education, find work, or plan future pregnancies). As a general principle, it is reasonable to hypothesize that programs will affect those domains of maternal, child, and family functioning which they attempt to influence; whether they do, of course, is the question posed by the trial. In general, programs with a larger number of content areas covered in the protocol are more comprehensive than programs with fewer areas.
Service Providers
In Tables 2-4 , we also have included the characteristics of the home visitors. We use the term paraprofessionals to refer to individuals who have no academic credentials in a recognized field, such as nursing, education, or social work.
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Paraprofessionals often are recruited from the communities they serve. Some programs covered in this review referred to the home visitors as paraprofessionals, and yet the visitors had bachelor's degrees, presumably in areas other than Tables 2-4 also provide To fully understand the nature of home visiting programs, other aspects-including the content of the visits and the quality and nature of the visitor's interaction with the family-should be examined. As the tables indicate and as we discuss below, few studies have reported data on these features of program implementation.
Designs and Outcomes of the Studies
Studies are only as convincing as their research designs permit them to be, and their results can properly be generalized only to populations similar to those who participated in the studies. The key features of the research designs employed in each trial (sample characteristics, treatment conditions, and numbers of families assigned to each condition) also are included in Tables 2-4 . In addition, the tables summarize the key outcomes examined to determine program effectiveness. We have organized the types of outcomes according to those major domains of maternal or child functioning relevant to the type of program under investigation.
women reduce adverse behaviors (such as cigarette smoking, alcohol consumption, and illegal drug use) and to improve women's capacity to follow through with standard health recommendations (identifying pregnancy complications early, seeking expert help when appropriate, taking medications, getting rest, eating well, and so on).
Prenatal Programs, Preterm Delivery, and Low Birth Weight Table 2 summarizes the designs and findings of seven randomized trials of prenatal programs established to reduce the rates of preterm delivery and low birth weight. l2-18 None of the studies found that home visiting reduced overall rates of preterm delivery or low birth weight. One study carried out in Elmira, New York, however, produced a statistically significant reduction in the rates of preterm delivery among women who smoked: 9.8% of the women who smoked cigarettes in the control group had preterm births as compared with 2.1% among smokers in the home-visited group. 18 Similarly, among very young adolescents in the same study, the rate of low birth weight was 11.8% in the control group versus 0% for young teens in the experimental group. 18 Both of these groups (young teens and smokers) are typically considered to be at increased risk for preterm delivery and low birth weight. 18 All findings in the Elmira study were limited to whites (89% of the sample). Because the effects found in this trial were limited to subgroups, there is a need to determine the generalizability of the findings; therefore, the investigation is being replicated in a major urban area (Memphis). 19 To be effective, visitors must not only teach women about the risks and values of certain behaviors, but also help them devise individualized strategies for behavioral change. It is in these areas that standard prenatal care often fails and home visiting programs have the potential to make a difference. A corollary is that the positive effects of prenatal programs are likely to be focused on women with identifiable risks for preterm delivery or low birth weight. The failure of most trials is, in our view, largely a reflection of inadequate causal models underlying the program design and a failure to concentrate the services on women with specific risks that are amenable to change. These risks include smoking, alcohol, and illicit drug use. Research has only begun to address these issues.
While none of the seven programs produced overall effects on the rates of preterm delivery and low birth weight, it should be emphasized that most of the trials failed to include program elements that are likely to improve pregnancy outcomes. Home visiting, in our judgment, has one principal advantage over officebased prenatal care as a means of preventing preterm delivery and low birth weight. It gives the visitor an opportunity to understand a woman's health-related behaviors in the context of the rest of her life and surroundings. This enables the visitor to devise meaningful strategies to help *E refers to the experimental group, the group that received the program intervention. Where there ore two experimental groups (e.g., Dawson et al., 1989) , they are referred to as E1 and E2. C refers to the control group. n = the number of women, children, or families in each group. **For all outcomes, NA means these outcomes were not measured. NS or E=C means that differences between experimental and control groups were not statistically significant, using a cutoff value of p<.O5, unless otherwise noted. That is, outcomes labeled NS cannot be attributed to the intervention, but instead could be due to chance. If, for example, E>C, p<.O5, then the E group outperfomed the C group on that outcome, a finding that we would expect by chance no more than 5 times out of 100. ***Typically, births occurring prior to the 37th week of gestation (<37 weeks) ore labeled preterm births. ****Babies who weigh less than <2,500 grams (<5.5 pounds) at birth are labeled low birth weight. *E refers to the experimental group, the group that received the program intervention. Where there are two experimental groups (e.g., Dawson et al., 1989) , they are referred to as E1 and E2. C refers to the control group. n = the number of women, children, or families in each group. **For all outcomes, NA means these outcomes were not measured. NS or E=C means that differences between experimental and control groups were not statistically significant, using a cutoff value of p<.05, unless otherwise noted. That is, outcomes labeled NS cannot be attributed to the intervention, but instead could be due to chance. If, for example, E>C, p<.05, then the E group outperfomed the C group on that outcome, a finding that we would expect by chance no more than 5 times out of 100. ***Typically, births occurring prior to the 37th week of gestation (<37 weeks) are labeled preterm births. ****Babies who weigh less than <2,500 grams (<5.5 pounds) at birth are labeled low birth weight. 18 In the Latin American trial, on the other hand, there were no program effects on women's healthrelated behaviors, although the investigators found that home-visited women knew more about pregnancy complications at the end of gestation than did women in the control group.
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It is reasonable to include smoking reduction as a significant component of prenatal home visiting programs and to measure the effects of that component.
None of the studies reported to date have made an effort to examine program influence on other aspects of healthrelated behavior which most experts in prenatal care believe are important for the improvement of pregnancy outcome, such as women's compliance with doctors' orders to take prescribed medications, to seek help immediately if indications of pregnancy complication appear, and to reduce sexual practices that increase the risk of sexually transmitted diseases. 4 The paucity of research on the improvement of health-related behaviors during pregnancy is lamentable. Although failure to assess these intervening outcomes does not affect the validity of a study, it does limit what the study can tell us about how or why an intervention works.
Evidence suggests that at least certain types of health-related behaviors (such as maternal smoking) can be altered, with positive effects on birth weight. 20 At the very least, therefore, it is reasonable to include smoking reduction as a significant component of prenatal home visiting programs and to measure the effects of that component. And, as suggested above, it is important to base smoking reduction efforts on established methods, which consist of more than just education about its adverse effects. 21 
Obstetrical Health
In two trials, investigators examined the impact of the program on some aspect of the women's physical health during pregnancy or labor and delivery. In the London trial, 12 women visited by nurse midwives had higher rates of spontaneous labor (81% versus 75%) and vaginal deliveries (74% versus 68%) and lower rates of epidural anesthesia (11% versus 16%) than did women in the control group. The Elmira study found a modest reduction in kidney infections associated with nurse home visiting but no differences in rates of several other obstetrical complications. 18 The opportunities for understanding the impact of home visiting on obstetrical health are considerable but have been investigated only in preliminary ways.
Interpreting results such as these, which are based on reviews of medical records, is challenging. On the one hand, one might imagine that home visiting should prevent problems that would require extra visits to the doctor. On the other hand, home-visited women, at the instruction of their visitor, may be more likely to seek curative services based on the early signs of pregnancy complications. Consequently, indications of complications in the medical record may be increased, creating apparently higher complication rates in the experimental group compared with rates in the control group, for whom problems may not be identified as early or as thoroughly. It is therefore important in future investigations to devote increased attention to sorting out these countervailing influences on obstetrical complications.
Psychosocial Functioning
All of the randomized trials of prenatal home visiting included some psychosocial component in the home visiting program (for example, the provision of emotional support by the home visitor or efforts to encourage the involvement of family members and friends), yet only three studies examined the influence of the program on these types of outcomes. 12, 13, 22 Investigators in the Elmira trial found that home-visited women, in contrast to comparison women, reported that their partners showed greater interest in their pregnancies at the end of gestation, and they were more likely to be accompanied to the labor room by a support person. 22 In the London trial, there was no program effect on depression at the end of pregnancy, but home-visited women reported fewer worries about the child in the newborn period. 12 In the Latin American trial, the home-visited group reported more favorable expectations about delivery than did women in the control group. 13 These results indicate that aspects of pregnant women's psychosocial functioning can be enhanced.
Program planners must be clear, however, about the role psychosocial factors are hypothesized to play in the improvement of pregnancy outcomes. In our judgment, psychosocial factors are important in setting the stage for behavioral change during pregnancy which will lead to improved pregnancy outcome, as well as creating psychological and family contexts that promote families' capacities to care for their children after delivery. (While reductions in clinical depression or anxiety would be important in their own right, most psychosocial changes produced by home visiting programs are modest and must be evaluated in terms of their implications for behavioral changes that have clear clinical or social implications for the health of the mother, child, or society.) None of the trials reported has examined the role of psychosocial factors in setting the stage for behavioral change during pregnancy or after birth.
Use of Health and Human Services Routine Prenatal Care
Six of the seven trials sought to influence women's use of health and human services, [12] [13] [14] [15] [16] [17] [18] 23 but only five assessed the impact of the program on this dom a i n . [12] [13] [14] [15] 17, 18, 23 Although all of these studies attempted to increase women's use of regular prenatal care, only the Cleveland trial found a significant improvement in number of completed prenatal care visits. 17 As was true with obstetrical health, interpreting findings such as these is difficult. None of these studies distinguished between routine prenatal visits and prenatal visits precipitated by pregnancy complications or other health problems. One would expect a greater amount of routine care as a result of the program in populations that traditionally underused prenatal care, but its impact on care received for pregnancy complications is not as straightforward. On the one hand, home visitors may increase women's use of prenatal care insofar as they help women in the experimental group identify pregnancy complications earlier in gestation than their counterparts in the control group. On the other hand, home visitors may reduce health care encounters for complications to the extent that pregnancy complications are reduced through the improvement of health-related behaviors. Disentangling these countervailing effects presents a challenge for investigators and deserves careful attention in future trials. At this time, there is no strong evidence that home visiting improves utilization of routine prenatal services, although most analyses have not addressed this issue thoroughly.
Hospitalizations During Pregnancy and Newborn Intensive Care
In the London trial, 41% of the women in the visited group versus 52% of the women in the control group were hospitalized during pregnancy. 12 The implications of these findings for the United States are not entirely clear, however, because these rates of hospitalization during pregnancy are much higher than we would observe in the United States.
At this time, there is no strong evidence that home visiting improves utilization of routine prenatal services.
While none of the studies found any reduction in newborn intensive care, the London trial found that the babies of mothers who had been visited at home required invasive resuscitation less frequently. 12 
Other Health and Human Services
In the Elmira study, women visited by nurses made better use of the Supplemental Food and Nutrition Program for Women, Infants and Children (WIC) and attended childbirth education classes more frequently than did their counterparts in the comparison group. 18 No other study reported on women's use of other health and human services in spite of considerable program emphasis on promoting this aspect of women's behavior.
In our view, a focus on social support alone without assistance to change behavior is unlikely to change birth outcomes.
While it is usually not stated, most programs are based on the premise that helping families make use of other health and human services during pregnancy and the early months (or years) of the child's life will help create a context for behavioral change during pregnancy and stabilize family functioning as parents seek resources to provide better care for their children. To understand how to maximize the potential of home visiting services, we need to examine these functional impacts of service linkage.
Summary
In summary, the evidence suggests that prenatal home visiting programs can, but do not always, produce positive effects. The following sections describe some of the characteristics of participants and programs that appear to be related to program effects.
Risk Characteristics of the Sample
It is reasonable to suppose that the effectiveness of programs varies with the characteristics and risk status of the sample. Women at greater risk for preterm delivery and low birth weight ought to benefit more to the extent that programs reduce those risk conditions which contribute to the higher rates of preterm delivery and low birth weight. Without help, women in the control groups will continue to exhibit higher rates of negative birth outcomes. Studies of the effect of home visiting on women who smoke are an example. In the Elmira study, for instance, the investigators found that women who were identified as smokers at registration and who were visited by nurses had lower rates of preterm delivery than did smokers in the nonvisited comparison group, 18 but there was no similar effect for smokers in the Latin American trial. 13 It is important to note that the Latin American program did not alter smoking behavior, however, so it is not surprising that it produced no effect on the birth weight or length of gestation of this at-risk group. A replication of the Elmira study, which is being carried out in Memphis, Tennessee, will provide an opportunity to test (among other findings) the stability of this effect on smokers. 19 While the Elmira study also found an improvement in the birth weight of infants born to very young adolescents (a group also at risk for low birth weight), the size of the subsample was quite small, leading to concerns that this finding may simply be a sampling artifact. The investigators also will attempt to replicate this finding in their Memphis trial. 19 
Program Characteristics
In interpreting the general absence of program effects on preterm delivery and low birth weight, it is important to consider the content and intensity of the home visiting programs. We believe that a focus on social support without an emphasis on health-related behaviors, or a lowintensity intervention, is unlikely to produce positive benefits.
s Focus on Social Support. Four of the seven trials were based on the assumption that preterm delivery and low birth weight could be reduced by reducing women's levels of psychosocial stress through the enhancement of their social support. In all of these trials, the home visitors were even instructed to avoid teaching pregnant women about healthrelated behaviors. Only three of the trials tested programs that systematically attempted to improve women's healthrelated behavior (Elmira, 18 Latin America, 13 and Cleveland l7 ) while providing social support. In our view, a focus on social support alone without assistance to change behavior is unlikely to change birth outcomes.
s Intensity of Services. The Latin American trial assumed that maternal behaviors and experiences and the outcomes of pregnancy could be improved with four prenatal home visits. 13 In our judgment, this is not enough. Visitors in the Elmira trial produced behavioral changes in diet and smoking but did so with an average of eight prenatal visits. Most of the other trials tested programs that had very limited contact with families and thus very limited opportunities for health promotion. In several of these programs, only one to four visits were scheduled in the protocol, and many families apparently received fewer.
For programs to be effective, their designers must be clear about how they expect to improve the outcomes of pregnancy, and they must design home visit protocols based on those expectations. Program staff members must have sufficient contact with women to be able to achieve those objectives. Table 3 summarizes the designs and findings of five randomized trials of home visiting programs for parents and their preterm or low birth weight newborns. [24] [25] [26] [27] [28] [29] Four of the five concentrated on promoting the child's development by fostering some aspect of parental caregiving. [24] [25] [26] [27] [28] The fifth study was established to determine the safety, efficacy, and cost savings of home visiting to newborns after early discharge from the hospital. 29 
Programs for Parents and Their Preterm and Low Birth Weight Newborns

Cognitive Development
The four studies designed to improve children's cognitive development are remarkably consistent in showing that home visiting programs can increase the intellectual test performance of preterm and low birth weight newborns. [24] [25] [26] [27] [28] A few caveats are in order, however. At least one study (the Miami trial) 25 employed infant test items in the home visit protocol, so it is difficult to determine the extent to which the higher scores on the infant tests reflect superior cognitive development as opposed to the children's simply learning to solve the test items.
Moreover, two of the studies had trouble maintaining contact with the families for assessments of program impact. In the first Philadelphia study, 93% of the intervention group but only 60% of the control group were available for endof-study assessments. 24 Although the authors note that there were no discernible demographic differences between those on whom assessments were carried out and those on whom they were not, differences in other aspects of functioning that may not be reflected in gross sociodemographic measures are likely to exist. While a case might be made that the possible bias created by this differential follow-up ought to work against the hypothesis (because the more transient families on whom assessments were not carried out are likely to be at greater risk), data were not available to clarify this issue. Similarly, the Florida trial was able to assess only 60% of the original sample at 12 months and 24% of the sample at 24 months, perhaps because these assessments were carried out as part of a statewide follow-up of graduates of neonatal intensive care units and so the follow-up was probably not as aggressive as in most research programs. 28 Although there were no measurable differences in the sociodemographic characteristics of those on whom assessments were carried out and those on whom they were not, questions must be raised about the equivalence of the groups available for assessment.
Despite these problems, the data do indicate that home visiting can promote the child development of preterm and low birth weight babies for those families who remain enrolled in programs to receive it.
Physical Health
Three of these studies examined some aspect of the child's physical health as an outcome. In the first Philadelphia study, an intervention in the hospital nursery was combined with home visiting after discharge. The investigators found that the experimental group of infants gained significantly more weight by the fourth month of life than did infants in the control group, but it is not clear what portion of that difference might be attributed to infants' experiences in the enhanced neoHome visiting can promote the child development of preterm and low birth weight babies for those families who remain enrolled in programs to receive it.
natal nursery or to home visiting. 24 The Miami trial found that, at four months of age, experimental infants were significantly larger in weight and length, and, at eight months, had lower blood pressure than controls, effects that presumably were attributable to home visiting. 25 While the data are limited, they do suggest that the additional stimulation or improved physical care provided by parents as a result of home visiting (see below) can accelerate small newborns' physical growth.
The second Philadelphia trial was designed to test whether early discharge Weekly visits while child in hospital; and within 1 week of discharge, and at 1, 9, 12, 18 months. Phone contact at least 3 times per week for first 2 weeks after discharge NA *E refers to the experimental group that received the program intervention. Where there are two experimental groups (e.g., Barrera et al.,1986) , they are reffered to as E1 and E2. C refers to the control group. n = the number of women, children, or families in each group. **For all outcomes, NA means these outcomes were not measured. NS or E=C means that differences between experimental and control groups were not statistically significant, using a cutoff value of p<.05, unless otherwise noted. That is, outcomes labeled NS cannot be attributed to the intervention, but instead could be due to chance. If, for example, E>C, p<.05, then the group outperformed the C group on that outcome, a finding that we would expect by chance no more than 5 times out of 100. Rehospitalization, acute-care visits, incidence of failure to thrive, reported child abuse: E=C from the hospital after birth was safe.
Although not a test of the efficacy of home visiting, results indicated no treatment differences in acute-care visits, child abuse and neglect, or failure to thrive when early discharge was coupled with home visiting, an indication of the safety of this practice. 29 (See the article by Barnett in this journal issue and the section about costs in this article for further discussion of this study.)
Maternal Caregiving and the Home Environment
Three studies examined the impact of home visiting on aspects of maternal caregiving, and they all found that, at the end of the program, visited families provided homes that were more stimulating for the child's development. [25] [26] [27] The teenage parents of preterm babies visited in the Miami trial exhibited better interactive behavior with their infants, displayed more realistic attitudes toward child rearing, and reported that their children had less difficult temperaments than did teenage parents of preterm babies in the comparison group. 25 Investigators in the Ontario study compared participants in two different models of home visiting programs with a control group and found that, compared with controls, parents enrolled in either type of home visiting program provided better home environments and better qualities of interaction with their children, The 15 studies reviewed here indicate mixed evidence for the benefits of home visiting programs in promoting children's intellectual development and parental caregiving.
with those enrolled in the parent-child interaction program functioning particularly well. 26 Finally, investigators in the Florida trial found that parents visited at home provided more positive verbal interactions and fewer negative verbal interactions with their children. 27 While none of the investigators examined the extent to which the program effects on children's intellectual performance or physical growth were actually mediated by the qualities of parent-child interaction, it is clear that such programs can enhance the care parents provide to their children.
Summary
The studies of home visiting for parents and their preterm and low birth weight infants are promising. All four studies designed to enhance child development did so, and three of four also enhanced maternal caregiving. Nevertheless, questions remain about the risk status of participants and program characteristics that are associated with effectiveness.
Risk Characteristics of the Sample
None of the studies examined the extent to which certain groups of families or children born with low birth weight or prematurely benefit more than others. Moreover, because all programs produced positive effects for this population, there is no basis for comparing the sample characteristics of families for whom the intervention worked and those for whom it did not.
Program Characteristics
Similarly, because all of the programs produced positive effects on development and parental caregiving for the preterm and low birth weight populations, we also have no basis for comparing effective with ineffective programs.
Early Hospital Discharge
The 1986 Philadelphia study demonstrates that it is possible to reduce hospital costs by discharging preterm and low birth weight newborns early. 29 Beyond their preterm or low birth weight status, the early discharge children in the Philadelphia trial were not at increased risk for child health problems or child maltreatment, so early discharge when coupled with home visiting appears to be safe for these children, assuming that proper precautions are taken to assure the quality of parental caregiving. A question remains, however, about whether it is possible to discharge biologically vulnerable newborns early and, simultaneously, to promote their cognitive and physical development.
Parents and Children at Social or Economic Risk Table 4 outlines 19 randomized trials aimed at improving the health and well-being of children born to low-income families. 15, 18, 22, 23, We have divided these trials into two broad categories: first we discuss the pattern of results that emerges from the review of the studies aimed at improving children's intellectual functioning, and then we turn our attention to those studies that included a focus on the prevention of maltreatment and problems associated with child health and behavior. The first 15 programs listed in Table 4 had significant emphases on the promotion of children's cognitive and linguistic development, and they all included either parent education or activities for parents to carry out to promote their children's intellectual functioning. We have reviewed the studies that included an assessment of program impact on children's intellectual development and aspects of parental caregiving as a separate group, because the measures employed for these domains are either standardized or have acceptable reliability. Consequently, for this group of studies, we can begin to discuss which factors contribute to program success. s Children's Mental Development. The results of these trials are mixed with respect to program influence on children's intellectual functioning. Of the 15 studies that examined program influence on children's mental development, 6 found significant overall program benefits. [30] [31] [32] [34] [35] [36] 44 In at least 2 of these studies, 30, 31, 36 however, there was substantial and/or differential attrition from experimental and control groups, which means that the final analysis may have been carried out on groups that were not initially equivalent.
Programs Aimed at Promoting
s Parental Caregiving. The pattern of results for program influence on parental caregiving is similar to that found for the child's intellectual functioning, with two exceptions. In both the New York City 37 and Denver 15, 23, 45 trials, there were modest indications that parental behavior was affected by the program, although there were no indications of program impact on child's intellectual functioning.
These results must be interpreted with caution. In the case of the New York City trial, the outcome measures for which program effects were detected were tied directly to the content of the materials used in the program to promote maternal teaching behavior, so it is possible that mothers' performance on specific test items improved through practice, but that their general teaching behavior did not improve. 37 The findings from the Colorado trial were limited to teens and Hispanics, and the authors offer no explanation as to why Hispanics should benefit more than other ethnic groups. 15, 45 Because these isolated findings are not part of a coherent pattern of results, they are more likely to be chance findings that are not reflective of program impact. Moreover, the Colorado trial had substantial attrition that differed across treatment conditions. By the end of the twelfth month of the child's life,
The evidence suggests that low-income, unmarried teenagers are particularly responsive to these types of programs.
45% of the control group and 27% of the visited group were unavailable for assessments. While the authors note that the groups remained equivalent on standard sociodemographic characteristics, there are questions about the extent to which this study can be considered a true experiment for the children and families on whom assessments were carried out at the end of the study.
Summary
The 15 studies reviewed here indicate mixed evidence for the benefits of home visiting programs in promoting children's intellectual development and parental caregiving. Those mixed results could be due to differences in the groups who participated in the programs and/or to characteristics of the programs themselves, such as their implementation, staffing, and content. These aspects are discussed below.
s Risk Characteristics of the Sample. As indicated in Table 4 , the evidence suggests that parents and families with particular needs or higher-than-average risk may benefit more from home visiting than others. For example, the evidence suggests that low-income, unmarried teenagers are particularly responsive to these types of programs. Three of the programs that produced positive effects on children's intellectual functioning served lowincome, unmarried, black, teenage mothers. 30, 31, 34, 35 The fourth served lowincome mothers in Kingston, Jamaica. 44 A fifth program carried out in Elmira, New At last follow-up C (n=23) E (n=29) *E refers to the experimental f group, the group that received the program intervention. Where there are two experimental groups (e.g., Lambie et al., 1974) , they are referred to as E1 and E2. C refers to the control group. n =the number of women, children, or families in each group. **For all outcomes, NA means these outcomes were not measured. NS or E=C means that differences between experimental and control groups were not statistically significant, using a cutoff value of p<.05, unless otherwise noted. That is, outcomes labeled NS cannot be attributed to the intervention, but instead could be due to chance. If, for example, E>C, p<.05, then the E group outperfomed the C group on that outcome, a finding that we would expect by chance no more than 5 times out of 100. , 1986, 1988,1993 (18, 22, 38, 39) (See also Attrition by end of intervention: 30% E2 and 53% E1 remained *E refers to the experimental group the group that received the program intervention. Where there are two experimental groups (e.g., Barnard et al., 1988) , they are referred to as E1 and E2. C refers to the control group. n =the number of women, children, or families in each group. **For all outcomes, NA means these outcomes were not measured. NS or E=C means that differences between experimental and control groups were not statistically significant, using a cutoff value of p<.05, unless otherwise noted. That is. outcomes labeled NS cannot be attributed to the intervention, but instead could be due to chance. If, for example, E>C, p<.05, then the E group outperfomed the C group on that outcome, a finding that we would expect by chance no more than 5 times out of 100. *E refers to the experimental are referred to as E1 and E2. C group, the group that received the program intervention. Where there are two experimental groups (e.g., Dawson et al., 1989) , they refers to the control group. n =the number of women, children, or families in each group. **For all outcomes, NA means these outcomes were not measured. NS or E=C means that differences between experimental and control groups were not statistically significant, using a cutoff value of p<.05, unless otherwise noted. That is, outcomes labeled NS cannot be attributed to the intervention, but instead could be due to chance. If, for example, E>C, p<.05, then the E group outperformed the C group on that outcome, a finding that we would expect by chance no more than 5 times out of 100. group, the group that received the prog ram are referred to as E1 and E2. refers to the control group. n =the numb intervention. Where there are two experimental groups (e.g., Dawson et al., 1989) , they er of women, children, or families in each group. **For all outcomes, NA means these outcomes were not measured. NS or E=C means that differences between experimental and control groups were not statistically significant, using a cutoff value of p<.05, unless otherwise noted. That is, outcomes labeled NS cannot be attributed to the intervention, but instead could be due to chance. If, for example, E>C, p<.05, then the E group outperfomed the C group on that outcome, a finding that we would expect by chance no more than 5 times out of 100. York, produced positive effects on children's mental development primarily among children of low-income, unmarried, white teenage mothers. 18, 22, 39 Of the studies that failed to produce positive effects, only one focused on lowincome, unmarried teenagers (Kansas); it consisted of a narrowly defined program carried out by paraprofessionals. 25 In general, it appears that the effects of such home visiting programs tend to be greater for teenage parents and especially for those who are unmarried and poor. While simply focusing on low-income, teenage mothers will not guarantee program success, there are many reasons that this should be a particularly responsive group to serve. Teenage parents are at greater risk for a variety of caregiving difficulties, 54 and because they have less experience in caring for children, they may be more likely to be open to offers of help.
Of the six programs that produced positive effects on children's intellectual functioning, five employed professionals or highly trained staff.
If relative inexperience increases receptiveness to offers of help, first-time parents ought to benefit more than parents with previous caregiving experience. It should be noted that the Elmira trial included all first-time parents, but the positive effects of the program on parental caregiving were still concentrated on the low-income, unmarried, teenage subsample. Again, this provides support for the notion that teens are especially likely to benefit, but because only one study (Elmira) enrolled a heterogeneous sample of at-risk families and tested whether the effects were greater for this particular subgroup, 18, 22, 39 we feel that this finding needs to be replicated.
Finally, the Seattle trial found that the positive effects of home visiting based on a mental health model, in contrast to home visiting based on information and referral, were concentrated on children born to low-IQ mothers. 41, 42 This fact provides some support for the idea that the beneficial effects of home visiting programs are greater for more vulnerable groups. The mental health model emphasized the development of a therapeutic relationship between nurse and mother as the first step in delivery of a comprehensive service. It is difficult to determine the extent to which the differences observed in the Seattle trial were due to differences in the program model or simply the amount of contact. However, as indicated in Table 4 , women served in the mental health model had significantly more contact with their home visitors than did those in the information and referral model.
Program Implementation. Only 7 of the 15 studies aimed at promoting the child's cognitive development reported any data on the extent of program implementation, 15,22,32.37,40,41,47 so it is difficult to assess the impact of differences in implementation on program outcomes. Nevertheless, it is important to note that the actual number of visits completed in these programs was fewer than the number scheduled in the program protocol. Results therefore may not be as positive as they would have been if the programs had been implemented as planned.
Background of Visitors and Scope of Intervention.
It is revealing, we think, that of the six programs that produced positive effects on children's intellectual functioning, five employed professionals or highly trained staff: nurses ,22,30,31,34 p r o f e ssional teachers, 32, 33 or a psychology graduate student. 35 The two remaining successful programs employed paraprofessionals. One of the paraprofessionally staffed programs that produced positive program effects was carried out in Jamaica. 44 (This study, like many carried out in developing countries, may have less relevance for the United States because the levels of poverty are likely to be greater and the availability of other services may be reduced, creating greater room for any type of program to produce a positive effect.) The results of the other successful program that employed paraprofessionals must be questioned because the project experienced extremely high rates of attrition, which undermines the validity of the results. 36 Only two studies that employed professionals failed to produce positive effects on children's cognitive development. The first, carried out in Montreal, 46 employed nurses but consisted of a narrowly defined intervention (parent education only) of short duration (from pregnancy to 30 weeks postpartum) and intensity (three prenatal and five postnatal visits). The other, the second North Carolina trial, employed a variety of professionals (nurses, social workers, and teachers) who followed a more comprehensive model but found no positive program effects of home visiting alone, although children who were in a home visiting plus child development center group did outperform children in a control group. 47 Employing nurses or other professionals for this work will not ensure program success, as the Montreal and North Carolina trials indicate. We believe, however, that the more positive effects for programs staffed by professionals is a reflection of the tendency for such programs to be comprehensively designed and, thus, to address the multitude of needs expressed by low-income, at-risk families. While comprehensiveness by itself also does not guarantee program success, the available evidence suggests that it does improve its prospects. An examination of the programs that failed to improve intellectual functioning emphasizes this point.
Seven of the programs aimed at promoting children's cognitive development employed paraprofessiona1s, 15, 23, 36, 37, 40, 43, 44, 48 and five of them f a i l e d t o p r o d u c e p o s i t i v e e ffects. 15, 23, 37, 40, 43, 48 Four of these five paraprofessionally staffed programs were narrowly focused on some form of parent education (consisting primarily of parent education, parental cognitive stimulation of the child, or the provision of toys and books for the child). 37, 40, 43, 48 The fifth focused on social support and provided information to the parents about child rearing only when it was requested. 15 Thus, the available evidence suggests that programs which employ professionals (especially nurses) and are based on more comprehensive service models stand a greater chance of influencing qualities of parental caregiving and the child's intellectual functioning than do narrowly focused programs staffed by paraprofessionals. This is not to suggest that paraprofessional programs cannot produce positive effects. Rather, most paraprofessionally staffed programs examined in randomized trials have consisted of narrowly focused programs, which typically have been less successful. The field needs a larger array of studies that test comprehensively designed programs staffed by paraprofessionals.
Programs which employ professionals (especially nurses) and are based on more comprehensive service models stand a greater chance of influencing qualities of parental caregiving . . . than do narrowly focused programs staffed by paraprofessionals.
Focus on Maternal Life-course Development. One important component of comprehensive programs for low-income families is the extent to which they emphasize the enhancement of maternal life-course development. As indicated in Table 4 , four trials examined the impact of the program on mothers' educational achievement, participation in the work force, or family planning. 30, 31, 35, 39, 15, 23 Of the four trials, only the three programs that included significant emphases on maternal life-course found positive program effects in these domains. 30, 31, 35, 39 In the Washington, D.C., trial, the teenage mothers in the program were more likely to be enrolled in school at the end of the program and at one year after the program ended.
30,31
Similarly, in the Miami trial of home visiting versus training in infant nursery care, both groups of teenage mothers were more likely to be in school and to have fewer subsequent pregnancies at the end of the program than were their counterparts in the control group. 35 In the Elmira trial, homevisited unmarried women (and especially those who were low-income) had fewer subsequent pregnancies and participated in the work force to a greater extent than did women in the comparison group. 39 It is important to note that each of these three programs also produced positive effects in a variety of other aspects of maternal and child health, which we think is a reflection of the impact of comprehensively designed programs.
The Denver trial reported no program influence on the rates of contraceptive use or subsequent pregnancy, but the pro-gram planners did not specify these outcomes as program goals so far as we can see, so it is unrealistic to expect the program to affect these outcomes.
Programs to Prevent Child Abuse and Neglect and to Promote the Child's Behavioral Functioning and Health Prevention of Child Abuse and Neglect
We now have six trials of programs designed to prevent child maltreatment (Elmira, l8,22,39 , Denver, 15, 45 Colorado, 48 Greensboro, 50 California, 51, 52 and Baltimore 53 ). These are described in Table 4 .
It is particularly difficult to determine whether programs have prevented child abuse and neglect because there are no standardized measures of maltreatment 55 and because definitions of maltreatment vary among studies. Most programs have relied upon a combination of reviews of state child protective service (CPS) records and children's medical records.
None of the studies produced overall reductions in the rates of child abuse and neglect derived from reviews of state CPS records.
None of the studies produced overall reductions in the rates of child abuse and neglect derived from reviews of state CPS records. (These records indicate whether cases reported to the child protective service agency, after investigation by a social worker, constitute legally defined child maltreatment.) The absence of effect using CPS records should not be interpreted as an indication of program failure, however, because these data typically underestimate the frequency with which child maltreatment occurs. Maltreatment occurs more frequently than is reported to CPS. Moreover, these same data may overestimate the relative frequency of maltreatment for home-visited families versus control families: because visitors in all states are required to report suspicion of maltreatment to the state child welfare agency, families provided home visiting are more likely to have maltreatment detected. While there are attractions in relying on the state-prescribed legal definition and corresponding state records, these biases may lead to biased estimates of the true rates of abuse or neglect.
One study (Elmira), 22 nevertheless, showed a reduction in the rates of stateverified cases of child abuse or neglect among women at greatest risk for caregiving dysfunction, based on standard sociodemographic risk characteristics. In that study, 4% of the children born to home-visited poor unmarried teens had verified cases of child maltreatment during the first two years of the child's life compared with 19% of the poor unmarried teens in the comparison group. The reduction in state-verified cases of child abuse was corroborated by corresponding reductions in observations of parents' restriction and punishment of their children, by increases in the number of appropriate play materials observed in the children's homes at 10 and 22 months postpartum, and by reductions in emergency room visits for injuries and ingestions during the second year of the child's life. 22 These differences in the rates of maltreatment did not hold during the two-year period after the program ended. 38 Nevertheless, during the two-year period after the program ended, home-visited maltreated children lived in homes that were considerably more conducive to their intellectual social develop ment, and they paid substantially fewer visits to the emergency room and physician's office for injuries and ingestions than did their maltreated counterparts in the comparison group. 38 The investigators interpreted these treatment differences in number of emergency department visits and qualities of the home environments of maltreated children as an indication that the home-visited families were more likely to be identified for caregiving problems at earlier stages of dysfunction than were their counterparts in the comparison group, who had to deteriorate in functioning substantially more before they were identified for maltreatment. This pattern of results emphasizes the importance of assessing program impact on child maltreatment using data from multiple sources that can be relied upon to corroborate the overall pattern of results. Findings that are derived from multiple sources and that all point to the same general conclusion have substantially greater credibility than do those that are limited to a single variable or source of information.
Thus, the absence of program effect on rates of child maltreatment derived from CPS records in other studies should not be viewed automatically as an indication that the program failed to reduce child maltreatment. As mentioned above, home visitors in all states are mandated reporters of suspected child maltreatment, so they are likely to identify emerging cases of child abuse and neglect at relatively early stages and report it to CPS, while the corresponding cases of maltreatment in the control groups are less likely to be detected until they become more serious and observable. There are indications that this type of detection bias may have operated in at least two of the programs. 15, 23, 48 Thus, maltreatment may be reduced by the provision of home visiting, but its incidence may be detected unequally for the home-visited and control groups.
It is important, in this regard, to note that an additional two of the six trials found significant changes in children's encounters with the health care system which suggest reductions in either child abuse or neglect. The Colorado trial found a significant reduction in hospitalization for serious injury-injury that was presumably the consequence of abnormal parenting. 48 The findings from this trial are tentative, however, because the investigators chose to follow up on only a randomly selected half of the visited and control samples, which raises questions about the comparability of the groups on which assessments were carried out. The Baltimore trial of a single paraprofessional home visitor found that the home-visited children made better use of preventive health services (well-child care), had fewer hospitalizations overall, and a lower proportion of cases with severe monilial diaper rash (which health care providers believe is a reflection of inadequate parental caregiving). 53 The Baltimore trial is particularly impressive because positive findings were observed for several outcomes that create a coherent picture of reduced caregiving dysfunction.
Summary
In summary, none of the six trials that sought to use home visiting to prevent child abuse and neglect demonstrated overall decreases in maltreatment as evidenced by state CPS records. Three, however, did demonstrate differences for at least some study participants which are suggestive of benefits, either in decreasing abuse or neglect, improving parenting, or decreasing use of medical services often associated with abuse and neglect. Identifying who might benefit most or what aspects of programs are most likely to lead to benefits is difficult and is discussed below.
s Risk Characteristics of the Sample. There were no discernible patterns of program effect that might identify the types of atrisk families that are likely to benefit from home visiting programs more than others. One of the reasons it is difficult to glean a pattern from these data is that there is no standardized measure of child abuse and neglect. 55 Variations in the measurement of maltreatment make it difficult to discern patterns among the families served as well as among the programs.
s Program Characteristics. We also searched for consistency in the pattern of program characteristics that might account for which programs reduced the rates of child abuse and neglect and which did not, and found no recognizable pattern.
While we have no empirical data to support this position, it is our clinical judgment that variations in quality of program implementation and in the background and training of visitors may contribute to the difficulty in discerning a pattern. The absence of data on program implementation makes it impossible to assess whether this is true, but there are circumstantial data that support this interpretation.
Maltreatment may be reduced by the provision of home visiting, but its incidence may be detected unequally for the home-visited and control groups.
In terms of staffing, two of the successful programs (Baltimore and Elmira) employed well-trained home visitors who remained with the program (and with the families) for the entire course of the study. 53, 22 Employing a single, wellprepared paraprofessional in one trial or hiring a highly motivated set of nurses is considerably different from employing a larger number of home visitors in typical programs, where qualifications among the visitors and program effectiveness inevitably will be more varied.
Child Behavior
Thirteen studies reported effects of home visiting for some aspect of child r e n ' s b e h a v i o r . It is difficult to interpret the findings in this domain because few of the studies employed standardized measures to assess the child's behavioral functioning. Consequently, it is hard to assess the extent to which the behavioral outcomes reported reflect changes of genuine clinical significance, as opposed to differences in performance on single items on a behavioral measure. Seven of the 13 trials found an indication that the program influenced some aspect of the child's behavior. The findings of some of the trials, however, are more convincing than others. The Washington, D.C., trial, for example, showed positive effects on a wide range of behaviors assessed from both maternal report and observation of the child, which increases the likelihood that these findings are reliable indicators of improvements in behavioral functioning.
30,31
Physical Health and Use of Health Services
Seven of the ten trials that examined children's use of health services or their physical health demonstrated benefits in those areas. As illustrated in Table 4 , for example, two studies indicated increased use of preventive or well-child care (Washington, D.C., 30, 31 and Baltimore 53 ); one produced reductions in children's use of the emergency room (Elmira 22, 38 ); one reported an increase in illness visits (Denver) ; 15, 45 one produced reductions in hospitalizations for serious injury (Colorado); 48 one reported reductions in hospitalizations for any reason (Baltimore); 53 and one study showed higher infant weights for the visited than control groups.
35
Seven of the ten trials that examined children's use of health services or their physical health demonstrated benefits in those areas.
While there are standard measures of child health care utilization (for example, number of well-child visits, immunization status, sick visits, emergency room encounters, and so on), the use of health services may be heavily affected by local conditions. The Denver study, for example, found that the home-visited children were more likely to be taken to the physician's office for illness visits. 15, 23, 45 In conditions where access to care may be limited, an increase in physician visits may reflect a positive effect of the program rather than an increase in actual illness. As with the use of obstetrical records, it often is difficult to interpret the health meaning of differences in utilization patterns without other data on the functional status of the child.
The extent to which the data are credible depends, in part, upon the extent to which they are consistent with other indications of improvement in functional status found for the program. The Baltimore, 53 Elmira, 22 and Washington, D.C., 30, 31 trials are thus most convincing.
Summary
While the results of these trials indicate that home visiting can have a positive effect on both health care utilization and, to some extent, health status of children, the trials do not provide much information about who is likely to benefit most or what goes into a successful program.
s Risk Characteristics of the Sample. There was no discernible pattern of program effect regarding program influence on health and behavior that might identify the types of at-risk families that are most likely to benefit from home visiting programs. One reason it is difficult to glean a pattern from these data is that few standardized measures of child behavior and health were employed across all studies, and the meaning of health care utilization depends upon local circumstances.
s Program Characteristics. There are few consistencies in the pattern of program features that might explain which program characteristics contribute to enhanced effectiveness in preventing health and behavioral problems. For both behavioral and child health outcomes, the measures used are not well standardized. Moreover, among studies that examined child behavioral outcomes as well as child health, few reported even rudimentary data on the degree of program implementation, so we cannot determine whether the absence of effect is due to failures of implementation.
Programs for Parents of Developmentally Disabled and Chronically Ill Children
We found only three randomized trials of home visiting programs for parents of developmentally delayed or chronically ill children. [56] [57] [58] [59] These studies are described in the text below rather than in the tables.
In the first study (N=9), nurses visited families with neurologically impaired children every other week for a two-month period to teach parents methods of behavior modification. At the end of this period, parents visited by a nurse (n=4) were significantly more likely to engage in targeted caregiving behavior than were parents assigned to a control group (n=5). 56 Two randomized trials examined the impact of home visiting on the functioning of chronically ill children and their parents. Stein and Jessop carried out a trial of nurse home visiting with 219 children who had a variety of chronic diseases. The program increased families' satisfaction with care, improved the child's psychological adjustment, and reduced the number of psychiatric symptoms on the part of the mother. 57 In additional analyses of their data, Stein and Jessop found that the greatest benefit of the program was concentrated on those families where the child's illness burden was low (reflected in the degree to which the child's condition was rated as troublesome to parents), but the families' risk was high because of few coping resources, in contrast to families with similar characteristics in the comparison (standard care) group. Families with low illness burden and low risk (high levels
The positive effects of home visiting are greater for those at greater psychosocial risk.
of resources) had better outcomes when they received standard care in contrast to home visiting. 58 While the presence of such complex interaction effects must be treated with caution (especially when they were not hypothesized specifically at the beginning of the trial), it is important to note that these findings reinforce an emerging theme in this review-that the positive effects of home visiting are greater for those at greater psychosocial risk. There also is a suggestion in these data that home visiting may sometimes be harmful for nonrisk families. Perhaps this results from reminding low-risk families too often that their children have problems, especially when these problems are relatively minor. The possibility of adverse effects for certain types of families needs to be considered seriously, although an isolated finding from one study should not be cause for alarm. It simply means that investigators need to entertain that possibility and carefully examine their data for such effects.
A randomized trial of a home visiting program for children with asthma (N=95) showed that children visited at home exHome visiting programs can help parents and children manage disabilities and chronic illnesses more effectively.
hibited less school absenteeism, better small airway function after one year, a lessening of asthma severity, fewer days hospitalized (among those admitted), and greater responsibility for the management of their asthma than children in the control group. 59 There were no program effects on the children's exposure to secondhand smoke or household pets, number of medical visits, medication levels, or records of asthma symptoms. The program effects disappeared one year after the end of the program. 59 
Summary
While the number of studies in this category is too small to glean a coherent pattern of effects and factors that contribute to program success, these promising data do suggest that home visiting programs can help parents and children manage disabilities and chronic illnesses more effectively and thus prevent exacerbations and complications associated with their special conditions.
Studies of Costs and Benefits
Barnett, in this journal issue, discusses the questions associated with the economic analysis of home visiting programs. In this section, we briefly summarize the few randomized trials that have examined the financial costs and benefits of home visiting programs for pregnant women and parents of young children. The first group of studies described are those that have calculated cost savings generated by home visiting programs. The second group of studies are those that contain some estimates of operating costs of home visiting programs (though not necessarily their savings).
Cost Savings
Three studies have calculated cost savings generated by home visiting prog r a m s . 29, 60, 61 Two of the three were designed to test whether early discharge from the hospital after birth would both decrease costs and be safe for newborns. In both studies, the early discharge group received a very short series of home visits and was compared with a control group.
The Philadelphia study of home visiting following early discharge of low birth weight newborns (Table 3) showed that the visited group spent 11 fewer days in the hospital than the control group infants. The mean hospital charge for the early discharge group was $47,520 versus $64,940 for the control group, and the mean physician's charge was $5,933 versus $7,649. The mean cost of the home visiting program was $576, which produced a mean net savings of $18,560 for each infant. 29 A similar randomized trial was carried out to assess the safety and cost savings associated with the early discharge of fullterm newborns. It showed that infants and parents provided a program of daily nursevisiting for four days after discharge could safely be discharged as early as 12 hours after delivery; the median age at discharge for the visited group was 26 hours compared with 68 hours for the control group. The investigators estimated that the cost of the program (salaries of nurse practitioners, paramedical personnel, and medical consultants, as well as automobile expenses and home care supplies) was approximately equaled by the hospital costs saved through early discharge. 60 In both of these studies, it is impossible to tell if early discharge without home visiting would have achieved the same benefitsand at an even lower cost.
In the Elmira trial (Tables 2 and 4) , 61 the investigators assumed that, if implemented widely, the costs of the program would be covered by government. They therefore compared the cost of the program (nurses' salaries, benefits, supplies, travel, secretarial help, supervision, and agency indirect expenses) expressed in 1980 dollars with the cost of government services (also expressed in 1980 dollars) averted through the first four years of the child's life. Averted government service costs were estimated by comparing the nurse-visited and comparison group with respect to the costs of Aid to Families with Dependent Children (AFDC), food stamps, Medicaid, child protective services, and foster care, as well as increases in government revenues generated by income taxes from the women's participation in the work force. The savings that resulted from averted use of other government services and from increases in government tax revenues were discounted at 3% per year. On average, the prenatal and postpartum program cost about $3,200 for two and one-half years of home visiting, or about $1,280 per year. Low-income families (those most likely to use government services) used about $3,300 less in other government services (government service costs minus tax revenues) during the first four years of the index child's life than did low-income families in the comparison group. About 80% of the cost savings were concentrated in reductions in AFDC and food stamp payments, and about one-third of the savings for low-income families overall resulted from a reduction in unintended subsequent pregnancy. These cost savings may continue as the children grow older, but the families have not yet been followed beyond the children's fourth year of life. 61 
Costs of Home Visiting Programs
The range of costs for home visiting is quite wide. In the paraprofessional program carried out in Denver by Dawson and colleagues, 15, 45 the cost of the service was estimated at $1,224 per family per year, including salaries for the home visitors and project nurses, mileage, and indirect costs. This figure is similar to the costs of the Elmira program staffed by nurses at about the same time, and less than the cost of Home Start, a homebased version of the Head Start program, which was estimated at $1,750 per year per family in 1974 dollars. 62 Hardy and Streett, on the other hand, calculated that their Baltimore program only cost about $60,000 to serve 131 families for a 24-month period. 53 These costs included salaries, fringe benefits, telephone, and administrative costs. The average total program cost was $458 per family for two years, or $229 per year. Although the total number of scheduled visits was only nine during the entire two-year period, the cost of the program was nevertheless remarkably low, especially since the program was carried out in the mid-1980s. Because the cost of this program is so dramatically different from the cost of others, it is possible that not all of the same elements were included in the cost calculation. As Barnett notes in this journal issue, differences in program costs are likely to be reflected in the number and duration of visits, the visitors' credentials, and the amount and quality of supervision and administration.
Summary and Conclusions
Research on the effectiveness of home visiting is in its infancy. While data on program effectiveness for particular populations range from the spectacular to the disappointing, the potential value of home visiting has only begun to be tapped with existing research designs, methods, and program models. In general, narrowly focused home visiting programs did not take advantage of many opportunities for the promotion of numerous aspects of maternal, child, and family health; and the evidence suggests that, at least for programs serving low-income, at-risk parents, those programs were less successful. Moreover, many of the studies failed to measure what the programs tried to affect, which has limited our ability to fully assess program impact and process. In addition, there is considerable room for learning more about the internal workings of such programs, including the impact of the home visitor-parent relationship, the role of program content, and the frequency, The potential value of home visiting has only begun to be tapped with existing research designs, methods, and program models.
timing, and duration of visitation on program success. The presence of so many variables that may affect the nature of home visiting, of course, complicates the work of program evaluators. We should not be disheartened, however, in that the results from even these early trials can guide program and policy planners in their search for more effective preventive interventions.
Home Visiting for Pregnant Women
From the standpoint of preventing preterm delivery and low birth weight, the trials carried out to date have been disappointing. The greatest promise seems to be for home visitors to reduce the rates of preterm delivery and low birth weight among women who smoke during pregnancy, and even for this at-risk group we have only one trial that has produced positive results. The success of programs aimed exclusively at persuading pregnant women to stop smoking and reducing the incidence of low birth weight suggest that this is an important component of any comprehensive program. There are other health-related behaviors that deserve careful attention in future programs and trials, including alcohol and illicit drug use, and the prevention and management of pregnancy complications such as prenatal infections, inadequate weight gain, and hypertensive disorders of pregnancy.
In interpreting the absence of effect on preterm delivery and low birth weight for most prenatal programs, it is important to note that the programs studied varied substantially in terms of the underlying causal model of influences on these outIt is our clinical experience that some families served in home visiting experiments eventually grow to believe that they simply do not need the service that is being offered.
Home visiting programs for parents of preterm and low birth weight newborns have been remarkably successful in promoting qualities of prenatal caregiving and children's intellectual functioning. The reason for this is not clear, but we suspect that it is connected to the sense of vulnerability created by the difficulties surrounding the child's birth. Evidence from a variety of sources shows that compliance with regimens increases when individuals believe that they are at risk for a problem. 64 The newborn's vulnerability, we hypothesize, enhances parents' attention to the home visitor and motivates them to follow through with the visitor's recommendations. Parents of vulnerable newborns have a clear reason, from their perspective, to make use of the visitor's services.
comes. Three trials attempted to improve pregnancy outcomes by reducing psychosocial stress and increasing informal social support and women's linkage with other services. 12, 14, 16 These programs were only modestly successful in improving the women's psychosocial functioning. Moreover, the available epidemiologic evidence on the antecedents of preterm delivery and low birth weight indicates that the relationship between psychosocial stress and these outcomes is either mediated by or confounded with women's health-related behavior (that is, women who exhibit high levels of stress are more likely to smoke, obtain prenatal care later, and so on) . 63 In other words, the conceptual foundation of the purely social support programs (stress causes preterm delivery and/or low birth weight) was probably wrong.
Before it is concluded that home visiting cannot be an effective method of reducing preterm delivery and low birth weight (or of improving other outcomes of pregnancy), additional work should be carried out to determine the extent to which home visiting can improve women's health-related behaviors in populations with high rates of smoking, drug and alcohol use, and pregnancy health problems, such as prenatal infections. Randomized trials of other types of cigarette smoking reduction programs have indicated that they can be effective both in reducing smoking and in increasing birth weight. 20 There is reason to believe that home visiting by well-trained health professionals should be at least as effective as services delivered by clinic-or office-based staff in this regard.
Programs for Parents of Preterm and Low Birth Weight Babies
Although all trials of programs for parents of preterm and low birth weight newborns produced positive effects, some types of programs for this population are likely to be more effective than others. We suspect that many of the principles gleaned from the larger number of trial families may apply to the preterm and low birth weight population as well.
Programs for Low-income, At-risk Families Cognitive Development and Qualities of Caregiving
The evidence regarding program effectiveness for parents and children from socially and economically at-risk families is much less consistent. If we accept the premise outlined above that a major factor affecting the success of the program is parents' belief that their child is vulnerable or that they need help, the variability in program success for this population makes sense. For services to be effective, parents must believe there is a need for their being visited and that the visitor has something to offer them. The evidence suggests that postnatal programs for this population were most successful when they served families at greater risk, the programs were comprehensively designed and delivered by nurses, and the visitors met with families frequently enough to establish a working relationship and to address their needs. The evidence concerning the exact quantity of service intensity and timing is not entirely clear. We think that programs must have enough contact with families for the visitor and family members to establish a trusting relationship, for the visitor to understand the families' needs, and for the program to work long enough with the family to help the family change behavior and living conditions that interfere with parent and child health.
The Jamaican study reviewed here included a nonrandomized component, in which one group of families was visited weekly for a year and one group monthly for a year. 44 They were compared to a nonrandomized control group. Only the group visited weekly showed positive effects on the children's developmental quotients. While weekly visitation may be most effective, visitors must be sensitive to parents' cues that the visits may be too frequent from the standpoint of their carrying out their family responsibilities.
It is our clinical experience that some families served in home visiting experiments eventually grow to believe that they simply do not need the service that is being offered; from their perspective, the reason for their being served is not clear. Unless the child has experienced some developmental challenge, such as prematurity, or the family has some concrete need, such as to obtain housing or to resolve problems associated with welfare benefits, the motivation for being visited is not as strong. The promotion of their child's health or development, from the parents' perspective, is often an abstract goal, especially when their child looks and acts like other children in their family and neighborhood. Many low-income parents simply do not believe that their children require special efforts on their part to develop well. 65 The greater effectiveness of programs with comprehensive approaches that began during pregnancy (and especially for those for whom it is a first child) , 66 we suspect, is a reflection of the ability of such programs to address parents' perceived needs and eventually to transform their beliefs about the nature of child development and parenting.
[Mothers] especially value nurses as home visitors because of nurses' abilities to address their concerns about health.
An extension of this rationale can be employed to explain why nurses seem to be more effective visitors. It is our clinical experience that mothers are particularly concerned about their physical health during pregnancy and the physical health of their newborns. Consequently, they especially value nurses as home visitors because of nurses' abilities to address their concerns about health.
The challenge in these programs is for the visitors to build upon parents' pressing and immediate concerns and to forge a long-range commitment to their own growth and development and to the improved care of their child. Future research should explore these topics as factors predicting the success of home visiting programs for low-income, at-risk families.
The emphasis we have given to parents' perceived needs should not be interpreted to mean that parents who are hard to reach should be dropped from the program because they will not be helped. Many highly stressed and defensive parents are, at first, wary of accepting visitors into their homes. These parents require persistent and sensitive efforts to establish a relationship so they can be in a better position to know whether the offered service is one that can be of benefit to them. Many public health home visiting programs have established policies that call for the termination of efforts if parents are chronically not at home, break appointments, and so on. These parents, in our opinion, often are at greatest risk and, therefore, are in greatest need of the service. Efforts should be continued to connect with them until they have explicitly indicated that they do not want the service.
Recent evidence from the Elmira study indicates that those families who benefited the most from the service also received substantially more visits from the nurses. The program was designed in a way that allowed the visitors to adapt the frequency of visitation to the needs of the families. 67 Similar data have been generated by the Infant Health and Development Program, showing that families who benefited the most received the most service. 68 (See Appendix, page 211, for a description of this program.) While these types of data cannot be interpreted as indications that more services are better (the studies were not designed to test this question systematically with randomly assigned groups that received different amounts of service), they at least suggest that programs should be designed flexibly so that the frequency of contact can be adjusted to the needs of the family.
Programs should be designed flexibly so that the frequency of contact can be adjusted to the needs of the family.
These data also reinforce the importance of employing comprehensively designed programs. Such programs have a greater chance of providing assistance that is useful to families in need. Programs that are considered to be valuable by the families they serve will be better able to engage those families and promote many aspects of maternal and child health.
Child Abuse
The U.S. Advisory Board on Child Abuse and Neglect has identified home visiting as the most promising method of preventing child maltreatment. 6 (See the article by Krugman in this journal issue.) The evidence reviewed here suggests that home visiting can be a promising approach but that it must contain certain elements for it to work as a preventive intervention. The two programs that showed the greatest promise used multiproblem, comprehensive approaches to serving families. 22, 53 Both of these programs hired well-trained visitors, addressed a multitude of family needs simultaneously, and followed families from pregnancy at least through the child's first birthday. Given the attenuation of effect on state-verified rates of maltreatment after the Elmira program ended (the Baltimore study did not follow families past the end of the program), we suspect that families at highest risk may need to be followed until the child is enrolled in preschool or public education.
Child Health or Behavioral Problems
Evidence of program effects on child health and behavior are extremely limited.
In part this may be because only a limited number of trials have taken full advantage of the opportunities available for the promotion of child health or behavior in home visiting programs. Home visiting can be an excellent vehicle for teaching parents about child safety (the identification and correction of common risks for children of particular ages), the dangers posed by exposure to environmental lead, and the need for childhood immunizations. These kinds of activities are natural components of any comprehensively designed program, and they deserve careful attention in future trials.
Disabled and Chronically Ill Children
Unfortunately, we have far fewer randomized trials of home visiting programs for parents of children with developmental disabilities or chronic illness. The one small randomized trial of services for parents of neurologically handicapped children suggests that parents can be helped to improve the care of their children when the success of the program is measured in terms of specific goals for child behavioral management.
Stronger evidence is available to support home visiting for children with chronic illnesses. 16, 58, 59 Home visiting for these populations is likely to help parents improve the care of their children, in our judgment, primarily because of parents' perceived needs. While evidence is not available to address this topic, we believe that such programs are likely to be even more effective if they address other problems faced by the family. Parents of developmentally disabled and chronically ill children encounter unique problems with child care, schooling, receipt of government benefits, and other services that make caring for their children an additional challenge. To the extent that home visiting programs are able to address those needs along with helping parents with methods of caregiving, we suggest that the program is more likely to be viewed as helpful and more likely to succeed.
Government Investment in Home Visiting
nue neutral from the standpoint of government spending, 53, 61 it must be remembered that program success varies considerably along the dimensions outlined in this review.
The problems faced by vulnerable families in our society are so immense and the costs of failing to address these problems so great that we cannot wait for a definitive body of research before we begin to take action.
We must set such programs in motion, however, with full awareness that the way is not well marked and that we must continue to invest in research to While there is some evidence that some improve these types of preventive interhome visiting programs are at least reve-ventions.
